In this paper, we analyze the problem of constructing a surface pencil from a given spacelike (timelike) line of curvature. Using the Frenet frame of the given line of curvature in Minkowski 3-space, we express the surface pencil as a linear combination of this frame and derive the necessary and sufficient conditions for the coefficients to satisfy the line of curvature requirement. We illustrate this method by presenting some examples.
Introduction
On a Minkowski surface, tangent vectors are classified into timelike, spacelike or null. So, a curve on a surface is said to be timelike, spacelike or null if its tangent vectors are always timelike, spacelike or null, respectively. In fact, a timelike curve corresponds to the path of an observer moving slower than light, a spacelike curve corresponds to moving faster and a null curve corresponds to moving at the speed of light.
Surfaces with a common characteristic curve have been the subject of many recent studies. Wang et al. [8] studied the problem of constructing a surface pencil from a given spatial geodesic. They parameterized the surface by using the Frenet frame of the given curve and gave the necessary and sufficient condition to satisfy the geodesic requirement. Kasap and Akyıldız [3] considered surfaces with a common geodesic in Minkowski 3-space. They studied spacelike surfaces with a common spacelike geodesic and timelike surfaces with a common spacelike or timelike geodesic. Li et al. [4] derived the necessary and sufficient condition for a given curve to be a line of curvature on a surface. Şaffak and Kasap [7] analyzed the problem of finding a surface family through a null geodesic with Cartan frame. Ergün E., et al. Inspired by the above studies, we extend the method of Lie et al. [4] to derive the necessary and sufficient condition for a given curve to be a line of curvature for a parametric surface. We derive the necessary and sufficient condition for a given curve to be both parametric and a line of curvature on a parametric surface. We also give a generalization of the marching-scale functions and obtain a sufficient condition for them to satisfy these requirements. We only study curves with an arc length parameter, because such a study is easy to follow; if necessary, one can obtain similar results for arbitrarily parameterized curves.
Preliminaries
Let us consider Minkowski 3-space R 
Let r = r(s) be a unit speed curve in R 
The norm of a vector X is defined by [5] 
